ABSTRACT . Morphometric analysis of the Guarea glabra Vahl complex (Meliaceae) from Central America has distinguished 12 species, and two of these species are new to the complex: G. arcuata Coronado and G. petenensis Coronado. In addition, three species discovered to be superficially similar to the members of the G. glabra complex are found to be undescribed: G. gentryi Coronado, G. mexicana Coronado, and G. zarceroensis Coronado. The five new species are described below.
Guarea L. is a distinctive Neotropical member of Meliaceae with continuously growing leaves. Pennington et al. (1981) , the most recent monographers of the genus, recognized 35 species widely distributed in Central and South America. According to Pennington et al. (1981) , G. glabra Vahl is one of the most variable of these species. Early workers, both flora writers (Blake, 1920) and monographers (Candolle, 1878) , recognized several species in this complex, although these authors had very little material with which to work. Standley and Steyermark (1946) recognized six species in the G. glabra complex from Guatemala, while Smith (1965) listed two species from the complex in Panama. Pennington et al. (1981) recognized six poorly distinguishable races within the complex, and later Pennington and Styles (2001) took a similarly broad view in Nicaragua.
Guarea glabra is difficult to characterize because it is so variable, but it has a 4(5)-carpellate gynoecium with one ovule per loculus and a small (, 3.5 cm diam.) fruit. Its twigs and fruits usually lack lenticels, and there are quite often trichome tufts (domatia) on the lower surface of the leaflets. Coronado (2003) conducted a morphometric analysis of the G. glabra complex focusing on the Central America taxa. Variation was analyzed using principal components analysis (PCA) and unweighted pair group method with arithmetic mean (UPGMA) with a variety of combinations of characters and carried out at a variety of geographic scales. Twelve morphologically distinct entities (i.e., discrete clusters of specimens consistently appearing in country-level and lower-level analyses of variation) were evident, and these were recognized as species. The most important characters that differentiate species in the G. glabra complex are leaflet length, color upon desiccation, nature of the apex, number and course of secondary veins, petiolule length, pedicel width, petal length, staminal tube length and width, anther length and width, and ovary pubescence. Fruit characters are also useful, although relatively little material has ripe fruit (see Coronado, 2003) . Two of the 12 recognized species, G. arcuata Coronado and G. petenensis Coronado, in the G. glabra complex are described below. Several collections from Central America previously identified as members of the G. glabra complex (Coronado, 2003) are recognized and described below as species of Guarea: G. gentryi Coronado, G. mexicana Coronado, and G. zarceroensis Coronado.
A speciebus aliis Guareae, praesertim G. glabra s.l., in foliolis in siccitate glabris brunneis haud discoloris venis lateralibus prominentibus arcuatis marginibus haud attingentibus, pedicellis ca. 3.5 mm longis, et floribus fructibusque glabris, differt.
Tree 5-30 m tall, 10-15 cm diam.; young branches glabrescent. Leaves with 2 to 4 pairs of leaflets, rachis semi-terete, finely pubescent; petiolule canaliculate, glabrescent, 5-13 6 2.5-3.5 mm; blade subcoriaceous, ovate, elliptic-oblong, 10-17.5 6 4-6.5 cm, apex short-acuminate, acumen 0.7-1.2 cm, base short-attenuate, both surfaces drying brown, adaxial surface glabrous, abaxial surface with hairs in vein axils, venation eucamptodromous, midrib and secondary veins concolorous, secondary veins prominent, strongly arcuate, not reaching the margin, 6 to 9 pairs, 1.5-4 cm apart, tertiary veins raised. Inflorescence a raceme (branched), axillary or cauliflorous, 5-8 cm, glabrous; bracts 0.5-1 mm, sparsely pubescent; pedicel ca. 3.5 6 1 mm. Flowers white, glabrous, apex of bud acute; calyx 6 spreading, lobes 4 or 5; petals strap-shaped, apex acute; staminal tube glabrous, margin toothed; ovary surface irregular, glabrous, 4-to 5-locular, locules 1-ovulate. Staminate flower: calyx 1.5-2 mm, lobes ca. 0.5 mm; petals 7-8.5 6 1.5-2 mm; staminal tube 5-6 6 ca. 3 mm; anthers ca. 1 6 0.3 mm; gynophore ca. 1.5 6 2 mm; nectary ca. 1 6 1 mm; ovary ca. 2 mm; style ca. 2.5 mm; stigma ca. 0.3 6 1 mm. Carpellate flower: calyx 2-2.5 mm, lobes ca. 1 mm; petals 6-6.5 6 ca. 2.5 mm; staminal tube 5-6 6 ca. 3.5 mm; anthers ca. 0.8 6 0.5 mm; gynophore 0-1 6 ca. 1 mm; nectary 0-0.5 6 ca. 1 mm; ovary ca. 3 mm; style ca. 2 mm; stigma ca. 0.3 6 1 mm. Fruit globose, red, ca.
2.5 cm diam., glabrous, surface smooth or with small lenticels; seeds 4; aril red.
Ecology, distribution, and phenology. In cloud, rain, and remnant oak forest, 1550-2450 m. Costa Rica (Cartago) and Panama (Chiriquí). Flowering and fruiting from January to October.
Guarea arcuata has very distinctive venation and flowers, the former in particular distinguishing it from other species of the G. glabra complex. The secondary veins are very prominent and arch broadly toward the leaflet margin, although they do not reach it, the fine venation is also raised, and the petiolule is 5-13 mm long; the flowers are glabrous. A speciebus aliis Guareae, praesertim G. glabra s.l., in foliolis in siccitate viridis venis secondariis plus minusve planis et pilis in axillibus venorum instructis, calyce circa 1 mm longo (in floribus carpellatis) et ovariis pilis sparsis praeditis, differt.
Guarea petenensis
Tree or treelet 5-20 m tall, 30 cm diam.; young branches strigillose or glabrescent, light brown or reddish brown. Leaves with 2 to 4(to 6) pairs of leaflets, rachis terete, strigillose; petiolule terete, strigose, 2-9 6 1-5 mm; blade subcoriaceous, elliptic-ovate to elliptic, 5.5-18.5(-22) 6 2.6-6.3 (-8) cm, apex acuminate (acute), acumen 0.7-1.5(-2) cm, base short-attenuate, both surfaces drying pale green, adaxial surface glabrous, abaxial surface sparsely pubescent in vein axils and at margin, venation eucamptodromous, midrib and secondary veins concolorous, secondary veins 6 flat, slightly curved, not reaching the margin, 7 to 12 pairs, 1-3 cm apart, tertiaries raised, reticulate, not bullate. Inflorescence axillary or ramiflorous, a panicle, 2.5-4.5(-7.5) cm, sparsely strigillose, branches to 5 mm, 0 to 2 per inflorescence; bracts ca. 1 mm, densely pubescent; pedicel 0.5-2 6 0.3-1 mm, pubescent.
Flowers cream or white, apex of bud rounded, sparsely pubescent mainly on the calyx and petal apices; calyx 6 erect, teeth 4; petals strap-shaped, glabrous, apex acute; staminal tube sparsely pubescent outside, glabrous inside, margin toothed or entire; ovary surface smooth, pubescent, 4-locular, locules 1-ovulate. Staminate flower: calyx ca. 0.5 mm, teeth 0.2-0.4 mm; petals 5-6.5 6 2-2.5 mm; staminal tube ca. 5.5 6 2 mm; anthers ca. 1 6 0.3 mm; gynophore ca. 1 6 1 mm; nectary ca. 0.5 6 1.5 mm; ovary 1-1.5 mm; style ca. 3 mm; stigma 0.2-0.3 6 0.5-0.8 mm. Carpellate flower: calyx ca. 1 mm, teeth 0.2-0.4 mm; petals 3.5-4.5 6 1-2 mm; staminal tube ca. 3-5 6 3-3.5 mm; anthers ca. 1 6 0.5 mm; gynophore 0-0.5 6 0-1 mm; nectary absent; ovary 1-1.5 mm, sparsely pubescent; style ca. 2 mm; stigma 0.2-0.3 6 0.5-0.8 mm. Fruit globose, red, ca. 2 cm diam., surface rough, glabrous, sometimes sparsely pubescent, without a stipe; seeds 4; aril white.
Ecology, distribution, and phenology. Mature and very disturbed remnants of semideciduous forests, 150-1000 m. Mexico (Campeche, Chiapas, Jalisco, Nayarit, Oaxaca, Puebla, Quinta Roo, Tabasco, and Veracruz), Belize (Cayo, Orange Walk, and Toledo), Guatemala (Alta Verapaz, Izabal, and Petén), and Honduras (Atlántida and Olancho). Flowering and fruiting throughout the year.
Guarea petenensis is particularly common in Ocosingo, Mexico, and Alta Verapaz and Petén in Guatemala. It can be distinguished from the other species of the G. glabra complex by its sparsely pubescent leaflets that are elliptic-ovate to elliptic in shape, with trichome tufts in the vein axils, and by its short calyx ca. 1 mm (carpellate flowers) and sparsely pubescent ovary.
Guarea gentryi a speciebus aliis Guareae in laminis foliolorum oblongis vel ellipticis 11-19 6 4-7 cm in siccitate brunneis, inflorescentiis ramulis 8 usque ad 15 instructis, floribus numerosis parvis in alabastris apicibus late obtusis, in anthesis petalis subtriangularibus 3-4 6 2-3 mm et tubis staminalibus 2-3 6 3-4 mm, differt.
Tree 15-35 m tall, to ca. 1 m diam.; young branches sparsely pubescent to glabrescent. Leaves with 2 to 4 pairs of leaflets, rachis terete, minutely pubescent to glabrescent; petiolule terete, strigose, bottle-shaped, 6-13 6 1-2 mm; blade subcoriaceous, oblong to elliptic, 11-19 6 4-7 cm, apex short-acuminate, acumen ca. 1 cm, base acute or cuneate, both surfaces drying brown, adaxial surface glabrous, abaxial surface with short trichomes sparsely scattered on the surface, with trichome tufts in the axils of secondary veins, venation eucamptodromous, midrib and secondary veins concolorous, secondary veins strongly raised adaxially and slightly raised abaxially, slightly curved toward the margin, 6 to 9 pairs, 1.3-3 cm apart, tertiary veins slightly raised, reticulate. Inflorescence axillary, paniculate, 12-17 cm, sparsely pubescent, yellowish green, branches 3-7 cm, 8 to 15 per inflorescence, with numerous flowers; bracts ca. 1 mm, strigose; pedicel ca. 1 6 1 mm, with yellowish indumentum. Flowers greenish white, densely yellowish pubescent, apex of bud broadly obtuse; ovary glabrous, surface irregular, 4-to 5-locular, locules 1-ovulate. Staminate flower: calyx ca. 1 mm, 6 spreading, teeth ca. 0.5 mm; petals 3-4 6 2-3 mm, subtriangular, flowers yellowish toward the apex, otherwise densely brownish pubescent; staminal tube 2-3 6 3-4 mm, scarcely pubescent to glabrescent outside, glabrous inside, margin dentate; anthers ca. 0.5 6 0.5 mm; gynophore absent; nectary ca. 0.3 6 1.5 mm; ovary ca. 1 mm; style ca. 1 mm; stigma 0.5 6 ca. 1 mm, rounded.
Carpellate flower: unknown. Fruit globose, brown, ca. 2 mm diam., surface minutely rough, not stipitate; seeds 3 or 4; aril red.
Ecology, distribution, and phenology. Collected in rain forest, 40-500 m, from Costa Rica (Heredia, Limón) and Nicaragua (Atlántico Norte). Flowering and fruiting in March.
Local collectors have included specimens of this species in the Guarea glabra complex because of the trichome tufts in the vein axils. However, G. gentryi is quite different, having staminate flowers with indumentum yellowish toward the apex, and otherwise densely brownish pubescent; a small, spreading calyx ca. 1 mm long; and short, subtriangular petals (3) (4) 6 2-3 mm). Its elliptic-oblong leaflets have bottleshaped petiolules (the petiolule is rather swollen basally but narrows before it joins the lamina) and dry to a brown color on both sides.
The only collection known from Nicaragua was made in 1971 on the north Atlantic Coast in an area that is not protected; therefore, it is possible that this species is danger of extinction in that country.
Tree 8-18 m tall; young branches sparsely pubescent. Leaves with 2 to 3(to 4) pairs of leaflets, rachis canaliculate, yellowish pubescent; petiolule inflated, yellowish pubescent, 4-6 6 2-3 mm; blade coriaceous, long-oblong to elliptic, 10-23.5 6 4-6 cm, apex short-acuminate, acumen 0.5-0.9 cm, base oblique, margin recurved, adaxial surface drying brown and abaxial surface drying light brown or pale green, adaxial surface glabrous, abaxial surface with indumentum on main veins, venation eucamptodromous, midrib and secondary veins concolorous, secondary veins slightly raised adaxially, strongly raised abaxially, abruptly curved toward the margin, 8 to 11 pairs, 1-2.5 cm apart, tertiary veins raised, randomly reticulate. Inflorescence axillary, paniculate, 2-7 cm, sparsely to densely brown pubescent, branches 1-2 cm, 0 to 2 per inflorescence; bracts ca. 1 mm, pubescent; pedicel 2.5-3 6 1-2 mm, brown pubescent. Flowers white, apex of bud rounded; calyx densely pubescent to glabrescent, lobes 6 erect; petals 5, valvate, oblong, apex rounded; staminal tube glabrous, margin entire, sparsely to densely yellowish pubescent; ovary glabrous, 4-to 5-locular, locules 1-ovulate. Staminate flower: calyx ca. 4 mm, lobes ca. 3 mm; petals 9-11 6 3-4 mm; staminal tube 7-8 6 5-6 mm; anthers ca. 0.5 6 0.6 mm; gynophore ca. 2 6 2 mm; nectary absent; ovary ca. 3 mm; style ca. 4 mm; stigma ca. 1 6 1 mm. Carpellate flower: calyx ca. 6 mm, lobes ca. 3.5 mm; petals 7.5-8 6 ca. 3 mm; staminal tube ca. 5 6 4 mm; anthers ca. 1 6 1 mm; gynophore ca. 2 6 2 mm; nectary absent; ovary ca. 2 mm; style 1-2 mm; stigma ca. 0.7 6 0.5 mm. Fruit brown or dark red, ca. 3 cm diam., rough with few small lenticels, glabrous, calyx persistent; seeds 4; aril unknown.
Guarea mexicana was included in G. glabra by Pennington et al. (1981) . However, he saw only two specimens of this species and mentioned that they were intermediate between G. excelsa Kunth and G. bijuga C. DC. Guarea mexicana differs in a number of morphological features from any other members of the G. glabra complex and can be recognized by its long, relatively narrow, coriaceous leaflets (10-23.5 cm long, ca. 3 times longer than broad) in which the upper surface dries brown and the lower surface dries light brown or pale green, its oblique base, and recurved margins. Its flowers have a large calyx with erect lobes at least 3 mm long, while its fruits are brown and lenticellate. Guarea zarceroensis a speciebus aliis Guareae in laminis oblongis-ellipticis vel ovatis 9-20 6 4-8 cm apicibus abrupte acutis, petalis indumento flavido denso appresso praeditis, ovariis 4 usque ad 5-loculatis, et fructibus pericarpio duro pagina lamellata, differt.
Guarea zarceroensis
Tree or shrub 3-20 m tall, 20-50 cm diam.; young branches glabrescent. Leaves with 3 to 4 pairs of leaflets, rachis canaliculate, minutely pubescent to glabrescent; petiolule canaliculate, strigose, 10-25 6 0.5-1.5 mm; blade membranaceous to subcoriaceous, oblong-elliptic to ovate, 9-20 6 4-8 cm, apex abruptly acute to rounded (acuminate to 2 cm), base cuneate, margin entire, drying pale greenish brown on abaxial surface and darker on adaxial surface, both surfaces glabrescent, venation eucamptodromous, midrib and secondary veins concolorous, secondary veins impressed adaxially, raised abaxially, slightly curved toward the margin, 5 to 8 pairs, 1-2.3 cm apart, tertiary veins raised, randomly reticulate. Inflorescence axillary, paniculate, 4-14 cm, pubescent, branches ca. 2 cm, 0 to 2 per inflorescence; bracts ca. 1 mm, pubescent; pedicel 1.5-3 6 1.5-2 mm, pubescent. Flowers white, sparsely pubescent, apex of bud rounded (acute); calyx lobed, 6 erect; petals densely yellowish pubescent, oblong, apex acute; staminal tube glabrous, margin entire (undulate); ovary densely yellow-pubescent; style densely pubescent to glabrescent, 4-to 5-locular, locules
